Background: Infertility is a global problem, but the highest prevalence is in low resource countries, particularly in sub-Saharan Africa where tubal damage following pelvic infection is the commonest cause. Objectives: This study aimed to assess contribution of laparoscopy as a diagnostic and therapeutic tool in infertile women in our setting. Methods: A descriptive review of complete medical records of 208 women who underwent laparoscopy at the Gynaecology Unit of Yaoundé General Hospital from December 2007 to December 2012. Results: Two hundred and eight women were enrolled in this study. Mean age was 32.6 ± 11.25 years. Infertility was secondary in 71.6% of cases; 125 (60.1%) women were married and 116 (55.8%) had a positive serology of Chlamydia trachomatis infection. The most frequent findings during diagnostic laparoscopy were: pelvic adhesions (83.7%), hydrosalpinx (21.6%), pyosalpinx (4.8%), perihepatic adhesions (25.5%), uterine fibromas (22.6%), pelvic endometriosis (13%) and ovarian abnormalities (10.1%). The surgical procedures during laparoscopy were: adhesiolysis (79.7%), tuboplasty (35.0%), salpingectomy (8.2%), ovarian cystectomy (5.8%) and myomectomy (1.9%). Three (1.4%) cases of uterine perforation and 1 (0.5%) case of laparoscopy conversion to laparotomy were observed. Conclusion: Diagnostic laparoscopy revealed that tubal lesions and pelvic adhesions were still the major causes of female infertility in developing countries. Adhesiolysis and tuboplasty were the most frequently performed surgical procedures during laparoscopy. Therefore, training in endoscopic
Background
Infertility is a global problem, but the highest prevalence is in low resource countries, particularly in sub-Saharan Africa where tubal damage following pelvic infection is the commonest cause [1] . In Africa, tubal damage contributes about 42% to 77% of tubal infertility [2] . Laparoscopy has become an integral part of gynecologic surgery for the diagnosis and treatment of abdomino-pelvic disorders of the female genital tract [3] . Laparoscopy is perceived as a minimally invasive surgical technique that provides a panoramic and magnified view of the pelvic organs and allows surgery at the time of diagnosis [3] . Gynaecological surgical laparoscopy was introduced in Cameroon in the early 1990s at the Yaoundé General Hospital [4] . However, previous studies in low resource countries reported that infertility was the main indication for gynaecological laparoscopy [5] - [7] . Operative procedures, such as lysis of adhesions, ablation of endometriosis, tuboplasty and salpingectomy for hydrosalpinx or pyosalpinx at the time of laparoscopy can enhance conception, naturally or with intra uterine insemination or in vitro fertilization [3] [8] . The aim of this study is to evaluate the contribution of laparoscopy as a diagnostic and therapeutic tool in infertile women in our setting.
Methods
We carried out a cross-sectional study based on medical records of 208 women followed up for infertility at the Obstetrics and Gynecology Unit of the Yaoundé General Hospital (YGH) in Cameroon from December 2007 to December 2012. We included medical records of infertile women managed by laparoscopy during the study period. We obtained approval from the medical committee of the YGH to conduct this study. Diagnostic and/or operative laparoscopy was performed in the operating theatre under general anesthesia, during the follicular phase of the menstrual cycle before the ovulatory period. During the diagnostic laparoscopy, inspection of the pelvis (genital organs) and the liver was performed, followed by testing for tubal patency using methylene blue injected through the cervix via a Novak cannula. The presence of adhesions, structural abnormalities of the uterus, endometriosis and fallopian tube lesions were sought for. When necessary, operative laparoscopic procedures were performed (adhesiolysis, tuboplasty, cystectomy, myomectomy, salpingectomy, ablation of endometriotic lesions).
Data collection included, socio-demographic characteristics (age, marital status, religion and occupation), clinical and paraclinical parameters, findings during diagnostic laparoscopy and various operative procedures. Operative complications were also registered. Data was analyzed using Microsoft Excel® (version 2010) software. Descriptive statistical analysis was performed.
Results
Two hundred and eight women with a history of infertility who underwent laparoscopy were included in this study. Table 1 shows the general characteristics of these patients. The mean age of the patients was 31.4 ± 6.4 years (range from 19 to 44 years). Secondary infertility was more frequent (71.6%) than primary infertility (28.4%) and married women were the most represented (60.1%). Table 2 shows the clinical characteristics of the study population. More than half of the women presented with chronic pelvic pain (55.8%) and positive Chlamydia trachomatis serology (55.8%). Table 3 shows the distribution of patients in respect with findings during diagnostic laparoscopy. Pelvic adhesions (83.7%), tubal obstruction (44.2%), tubal distension (26.4%) by hydrosalpinx or pyosalpinx, peri-hepatic adhesions (25.5%) and uterine fibroids (22.2%) were the most frequent lesions observed during diagnostic laparoscopy. Peritoneal endometriosis was also found in 13% of cases. Table 4 shows the distribution of patients following operative procedures performed during laparoscopy. Adhesiolysis (79.7%), distal tuboplasty (35.0%) and ovarian surgery (10.1%) were the main operative procedures during laparoscopy for infertility. Out of the 74 cases of distal tuboplasty performed, 72 (97.27%) had Excision of pelvic endometriotic lesions 2 1 tubal patency after surgery. All the four cases of myomectomy performed, were done on sub serous fibromas. The operative complications found were 3 (1.4%) cases of uterine perforation with the hysterometer used for uterine mobilisation during laparoscopy and 1 (0.5%) case of conversion from laparoscopy to laparotomy, in an obese patient with ovarian cyst.
Discussion
Exploration of the female genital tract is one of the essential elements of infertility assessment. Laparoscopy provides both a panoramic view of the pelvic reproductive anatomy and a magnified view of pelvic organs and peritoneal surfaces. It is generally regarded as the most reliable tool in the diagnosis of tubal pathology and other intra-abdominal causes of infertility [9] [10] . We reviewed in this study 208 cases of laparoscopy at the Yaoundé General Hospital indicated for female infertility. In previous studies carry out in Cameroon and Senegal, infertility was the most frequent indication for laparoscopy [5] [7] [11] . Adhesions involving the fallopian tube are considered as causes of infertility [12] . Pelvic adhesion (83.7%) was the most frequent findings at diagnostic laparoscopy in our series. Our result is similar to the one reported by Mboudou et al. who found 71.6% of tubo-peritoneal adhesions among infertile women who underwent laparoscopy in Yaoundé [7] . However, our result is high than 40.6% of pelvic adhesions reported by Mbaye et al. among women who underwent laparoscopy at Dakar University Hospital and 33% of pelvic adhesions reported by Jain et al. among women who underwent laparoscopy for infertility in India [5] [13] . The difference in the prevalence of pelvic adhesions can be explained by the difference in the characteristics of the study population, in the prevalence of sexually transmitted infection and in the frequency of past history of pelvic surgeries between these studies. Tubal factor is the most frequent cause of infertility in Africa [14] [15] .
In accordance to previous African studies [5] [7] [11], we found a high frequency of tubal lesions (70.6%) in this study. Tubo-peritoneal factors of female infertility are mainly due to sexually transmitted infection, postabortum and post-partum infections [16] [17] . In line with literature data, our results showed a high seroprevalence of Chlamydia trachomatis infection (55.8%) which is closed to 66.2% reported in one previous study in Yaoundé among infertile women attending gynecological consultations for infertility at the YGH [18] .
The peri-hepatic adhesions are part of the Fitz-Hugh-Curtis syndrome found in genital Chlamydia trachomatis and gonoccocal infections [19] .
The high prevalence (25.5%) of peri-hepatic adhesions found in this study during diagnostic laparoscopy is closed to 40% of peri-hepatic at laparoscopy among infertile women at the Yaoundé Gyneco-Obstetric and Pediatric Hospital reported by Nzintcheu et al. [20] . The high prevalence of Chlamydia trachomatis infection in our study population is the possible explanation of this elevated frequency of the peri-hepatic adhesions during laparoscopy. Hence, in our setting, a lot of emphasis should be laid on developing a solid preventive strategy on female genital tract infections. Especially on prevention of sexually transmitted infections, a prevention of post abortum infection by reduce the unsafe abortion; the promotion of hygienic obstetrics techniques and early recognition and treatment of maternal infections.
The high incidence of endometriosis observed in infertile women has led many investigators and clinicians to the assumption that there is a causal relationship between these two entities [21] . We identified endometriosis in 13.0% of cases which is close to 9% reported by Jain et al. in India among infertile women underwent laparoscopy [13] .
Several authors found an association between the degree of adnexal adhesions and the rate of occurrence of life births after adhesiolysis [12] [22]- [24] . Adhesiolysis (79.7%) and distal tuboplasty (35%) were the two most frequent laparoscopic procedures in our series. Our results are similar to those of previous African studies [5] [7] .
We found 1.4% of surgical complications in our series due to uterine perforation during its mobilisation by hysterometer. This result is lower than 2.46% reported by Tchente et al. in the previous study in Yaoundé. One explanation of the difference of complications can be the fact that Tchente et al. in their study included anesthetic and surgical complications. The main limitation of our study is its retrospective design. However, this study is a contribution to the understanding of the patterns of female infertility in Cameroon.
Conclusion
Diagnostic laparoscopy reveals that tubal lesions and pelvic adhesions are still the major causes for female infertility in developing countries. Adhesiolysis and tuboplasty are the most frequently performed surgical procedures during laparoscopy indicated for female infertility. Therefore, training in endoscopic surgery should be regarded as an important issue in developing countries. Besides the training in endoscopy surgery, it is urgent to develop a preventive strategy of genital tract infection in our population to reduce the risk of tubo-peritoneal lesions.
